Access to improved sanitation is a vital part of breaking the fecal-oral pathway and preventing diarrheal diseases. Because China is one of the largest developing countries, improving sanitation in rural China could greatly reduce the number of deaths that result from poor hygiene and sanitation worldwide each year. Therefore, our study on the situation of household access to sanitation facilities in rural China can be important for policy making on sanitation improvement. A crosssectional study was conducted in 24 villages in three provinces in 2013. These three provinces were selected to represent the eastern, central, and western regions of China. A total of 790 respondents were interviewed. Most of the respondents (89.8%) reported having improved sanitation. Factors that influenced access to improved sanitation included the number of family members, annual per capita necessities expenditures, and subsidies for sanitation improvement. Knowledge, attitude, and practice (KAP) also influenced sanitation improvement and healthy behaviors. Using the approaches of concentration index (CI) and concentration curve (CC), this study found that the equity of sanitation improvement in rural China was good (CI ¼ 0.0292).
INTRODUCTION
Globally, approximately 2.4 million deaths (4.2% of all deaths) could be prevented each year if everyone practiced appropriate hygiene and had good, reliable sanitation and safe drinking water (Prüss-Üstün et al. ) . Most of these deaths are children in developing countries and result primarily from diarrhea and subsequent malnutrition, as well as other diseases that are attributable to malnutrition. Although rarely discussed alongside HIV/AIDS, tuberculosis, and malaria, the three major diseases that attract attention from the international public health community, diarrhea alone kills more children each year than these three combined. It has been acknowledged worldwide that good sanitation plays an important role in reducing domestic 0-5 year-old child mortality (Hutton ) . The World Health Organization estimates that 74,000 children under 5 years old die each year in China due to diarrhea (Boschi-Pinto et al.
).
The keys to diarrhea disease control are access to safe water, improved sanitation and regular hygienic practices.
Sanitation improvement in rural China is worthy of close attention because China is one of the largest developing countries, and has a rural population of 971 million people.
The rural population accounts for approximately 72% of the total population (National Bureau of Statistics of China ).
The Chinese government has attached importance to sanitation improvement for more than the last decade and has incorporated the improvement of sanitation in rural areas into its national 5-year plan since the 1990s. In 2009, to promote public health service levels and equity, the Chinese government launched a 3-year health reform program and set sanitation improvement as one of the major public health services. Opinions of the Communist Party of China (CPC) Central Committee and the State Council on expanding medical and health system reforms indicated that government input on health services would be gradually increased (Zhang et al. ) . In these 3 years, the Chinese government invested a total of 4,448,000,000 yuan (740,000,000 US dollar) for rural However, only average provincial data about sanitation improvement in China is available. Therefore, the objective of this study was to better understand the sanitation conditions in rural China and identify the factors that influence sanitation improvement at the household level. This study also aimed to determine the correlation between sanitation improvement and knowledge, attitude, and practice (KAP).
In addition, the implications of the findings are discussed in terms of equitable access to improved sanitation.
METHODS AND MATERIALS

Investigation range
This cross-sectional study was carried out in 27 rural settlements of three provinces, which were selected to represent Table 1 .
Variable collection
A total of 790 respondents were given semi-structured questionnaires which were self-administered, and the questionnaires were collected on the spot. And all the respondents were the head of household. The variables for which data was collected included socio-demographic 
Data processing and analysis
The data gathered were rechecked and collated before being delivered to analysts for further study. The data were analyzed with IBM SPSS Statistics Version 19 for statistical generation of frequencies, percentages, medians, and associations. To illustrate the correlation of the independent variables and sanitation improvement, cross-tabulations were used.
In the binary logistic regression, the 'forward: condition' method was chosen. It is important that the method of entering variables in the model was 'forward: condition' which was a stepwise method. A mathematical criterion of the software can decide the order of independent variables entering into the regression model. In this method, all related variables are entered into the model to compute their significance to the output, and eliminations are made based on less relativity between the independent variables and the dependent variable. At each step, one new independent variable is added into the model at a time and the compound significances are computed by the software to determine whether the newly added independent variable will be saved or eliminated. In addition, correlation analysis was used to refine the KAP section of our research. The CI is defined as twice the area between the CC and the 45-degree line. The CI of the improved sanitation in the model is:
where y i is the sanitation situation of ith household. The number 1 indicates ith household has improved sanitation and 0 indicates ith household does not have improved sanitation. μ is the mean of y, and R i is the fractional rank of the ith household in the income distribution.
RESULTS AND DISCUSSION General characteristics of respondents
A total of 790 respondents were given semi-structured questionnaires; five were eliminated because the questionnaires were incomplete.
The standard for improved sanitation in this study was Most did not get welfare support for low income (89.9%).
Over half of the households (69.9%) received a subsidy for sanitation improvement of 500 to 1,000 yuan (approximately US $80 to 160), and some families (16.9%) received no subsidy or welfare support. The median annual per capita income was 5,000 to 10,000 yuan (approximately US $800 to 1,600). More than two-thirds of the respondents (68.8%) reported that their annual per capita necessities expenditure was 0 to 5,000 yuan (approximately US $0 to 800). More information about the respondents' social demographic characteristics is listed in Table 2 . Details about types of sanitation facilities reported by the respondents are listed in Table 3 .
Binary logistic regression
Binary logistic regression was applied to determine the factors influencing the sanitation improvement process. The results listed in Table 4 show the significant factors and the overall explained variance (adjusted R 2 ¼ 0.51). Variables such as education level of the head of household, household farming status, welfare support for low income, and annual per capita income were not significant.
The regression progressed step-by-step. In each step, a new variable was added into the regression function calculating its significance, combining with the previous variables. All of the variables might be kept or eliminated based on their significance to the regression process, where the standard in this model was set at 0.05. As shown in Table 4 , from step 1 to step 4, a new variable was included at each step; from step 4 to step 5, however, the factor 'Annual per capita income' was excluded because it had a greater significance (0.079) in the regression model.
In addition, 'B' array represented the weight of each variable in the final logistic regression functions.
The results show that the more members there were in a family, the more likely they were to have improved sanitation. Some researchers have indicated that the number of households sharing a sanitation facility is a factor that influences improved sanitation use (Tumwebaze & Lüthi ) . However, few households share a sanitation facility in rural China because of traditional customs.
Instead, this study found that the number of family members played an important role in influencing improved sanitation.
In addition, the effect of subsidies on sanitation improvement reveals that government programs and policies, such as financial support, play a very important role in sanitation improvement in rural China. However, this factor is not clearly shown in this binary logistic regression study.
KAP correlation analysis
Correlation analysis was used to analyze the KAP questionnaire, which included sections about health knowledge (P5), attitude toward health knowledge (P6), and personal health behavior (P7) and is included in the supplementary material (available online at http://www.iwaponline.com/washdev/ 005/141.pdf). To distinguish the significance of each question in terms of the contribution to sanitation facility Step 1 Subsidy of sanitation improvement 0.006 0.000 Constant 0.086 0.614
Step 2 Annual per capita income 0.000 0.001 Subsidy of sanitation improvement 0.007 0.000 Constant À0.703 0.016
Step 3 Number of family members 0.351 0.003 Annual per capita income 0.000 0.000 Subsidy of sanitation improvement 0.007 0.000 Constant À2.065 0.000
Step 4 Number of family members 0.445 0.000 Annual per capita necessities expenditure 0.000 0.013
Annual per capita income 0.000 0.079 Subsidy of sanitation improvement 0.007 0.000 Constant À2.802 0.000
Step Based on the results of the KAP questionnaire, it appeared that knowledge, attitude, and practice could all influence sanitation improvement and healthy behavior.
Therefore, in addition to improving economic status and subsidies for sanitation improvement, as some scholars also mentioned (Denning et al. ) , it is important to improve factors that cannot be quantified, such as socio-cultural practices and beliefs. These factors cannot be ignored in the goal of sanitation improvement in rural China.
Equity focus
As shown in Figure 2 , the CC of improved sanitation and the CC of net income of rural residents were plotted together. The purpose of plotting the latter was to provide a reference.
Although the CC of improved sanitation lay between the curve of absolute equality and the CC of income, it was very close to the curve of absolute equality. This means that the distribution of improved sanitation was quite equitable and the disparity in terms of sanitation improvement between the poor and rich was low.
The CI of improved sanitation was 0.0292 and that of net income of rural residents was 0.4128. The CI of net income of rural residents in this study was very close to 
CONCLUSIONS
This study found that economic status, number of family members, and amount of subsidy were the objective factors that influenced the access to improved sanitation. In addition, this study determined that subjective factors like health knowledge, attitude toward health knowledge, and personal health behavior could also influence building and using improved sanitation facilities. It is encouraging that equality of sanitation improvement was found to be satisfactory. This study is expected to contribute to a more targeted 
